| INTRODUC TI ON
The 1918-1919 influenza pandemic was the deadliest in history, with estimates of global mortality ranging from 20 to 100 million people. 1 Previous studies revealed that the pandemic first manifested through a mild wave (with some exceptions) mainly in the 4 Important factors about the pandemic, especially its transmission dynamics and the mechanisms for its extreme virulence, still need further studies. 5 Previous reports have revealed characteristic features of the 1918-1919 influenza pandemic, including increased mortality rates in young adults, relative to seasonal epidemics, and the occurrence of multiple pandemic waves over short periods of time. 1, 6 Unfortunately, the dynamics and impact of the 1918-1919 pandemic are poorly understood in temperate subtropical regions of the southern cone of South America. A better understanding of these patterns is essential to better prepare for future influenza pandemics. 6 In order to gain insight into these matters, we analyzed official national records of the public health system of Uruguay.
| ME THODS

| Sources of data
The series used for this study derive from official published statistical series for deaths by age, sex, and cause of death (Instituto 
| Estimation of transmission characteristics (reproduction number)
The basic reproduction number (R 0 ) is defined as the average number of secondary cases generated by a primary case at the onset of an epidemic in an entirely susceptible population 9 . A related quantity is the reproduction number, R, which captures partial immunity in the population due to previous exposure of the population to related influenza viruses or vaccination campaigns. 10 We estimated R for the 1918 and 1919 pandemic virus in Uruguay by using method that relies on the epidemic growth rate, a measure of how fast the number of cases increases over time. 11 Because of the uncertainty associated with duration of the latency and infectious periods for influenza, we considered periods of 1.5 and 3 days, respectively. 12, 13 We estimated R using the number of cases of influenza per day attended at the National Public Assistance (Asistencia Pública Nacional) from October 19th to October 31st for the pandemic wave of 1918 and from July 1st to July 23rd for the pandemic wave of 1919. Figure 1 ), Montevideo enjoys a well-defined four-season year, with average temperatures ranging from 22.6°C in summer (January) to 10.6°C in winter (July) and year-round average precipitations ranging from 67 to 88 mm.
| Pandemic mortality burden
14 By 1900, life expectancy at birth was around 48 years and infant mortality rate was a little <100 per every 1000 live births. 15, 16 When the influenza pandemic reached Uruguay in 1918, the healthcare indicators were satisfactory for the standards of this 
| Morbidity and reproduction number estimates
In order to gain insight into the spread and the morbidity caused Uruguay was estimated to be 2.0 and 2.2, respectively, assuming a short generation interval of 3 days. Although R estimates were 1.3-1.8 that were found in most locations in the Americas, assuming a 3-day generation interval, R values of 2.0-2.5 have been also observed. 10 If a longer interval of 4 days is considered, R estimations of 1.9 and 2.0 were obtained for 1918 and 1919, respectively.
| Comparison of morbidity and mortality due to influenza in pre-pandemic and pandemic years in Uruguay
In order to compare the morbidity and mortality due to influenza in pre-pandemic and pandemic years in Uruguay, we compared the yearly records obtained on morbidity and mortality due to influenza from 1913 through 1919. The results of these studies are shown in Figure 3 .
Pre-pandemic years are characterized by low mortality figures.
Interestingly, a peak on morbidity and mortality is observed in 1916.
A sharp increase in morbidity and mortality is observed in the pandemic years (see Figure 3 ).
| Pandemic mortality burden
The annual respiratory deaths in Montevideo for 1918 and 1919 were 2115 and 2403, respectively. When these figures were compared to In order to gain insight into the evolution of influenza mortality rate in Uruguay (1908-1919) , we compared the influenza mortality rates per 100 000 inhabitants with other causes of death for the same time period. The results of these studies are shown in Figure 4 .
An increase in pulmonary tuberculosis rate is observed after 1916.
Importantly, a sharp increase in the rate obtained for influenza is clearly observed for 1918 and 1919 years, roughly matching cancer mortality rate and being higher than the external causes mortality rate in those years.
Then, the incidence of death due to influenza per age-group was studied for the period 1909-1919 in Uruguay. The results of these studies are shown in Figure 5 .
Rate of influenza deaths in Uruguay per 100 00 inhabitants for the period 1908-1919. The rate of deaths due to circulatory system failure, cancer, pulmonary tuberculosis, accidents, and influenza for each year is shown F I G U R E 5 Deaths due to influenza in Uruguay for the period 1909-1919. In (A), the total number of deaths by year due to influenza divided by age-groups is shown. In (B) and (C), the death rates of influenza per 100 000 inhabitants divided by age-groups and sex for 1918 and 1919, respectively, are shown
As it can be seen in the figure, in absolute numbers, the agegroup most heavily affected in pandemic years was young adults (29-49 years old), followed by children <9 years old (ie, the same incidence of death due to influenza in children <9 years old equals the total death toll due to influenza in 1916; see Figure 5A ).
Seniors >70 years old were not significantly affected in comparison with the other age-groups studied ( Figure 5A ). Mortality rates by age-group and sex for pandemic years 1918 and 1919 show that adult men (age-groups: 25-49) were the most affected. Among children, the highest mortality is observed in group aged 0-4 (see Figure 5B ,C).
| D ISCUSS I ON
The 1918 influenza pandemic spread all over the entire world and killed tens of millions of people. 17 The exact origin of the 1918 influenza pandemic still remains to be determined 18, 19 . Figure 3) , a winter particularly cold in our country. Moreover, an increase in respiratory mortality deaths due to pneumonia and bronchopneumonia was also observed in Montevideo during that year. More studies will be needed in order to address these facts.
Quantitative analyses of age-specific death rates, transmissibility, and dissemination patterns of the 1918 influenza pandemic have been performed in the USA, 18 Europe, 2, 23 Taiwan, 24 and Singapore. 25 In the case of Latin America, studies have been done in Mexico, 26 Brasil, 27 Peru, 1 Colombia, 10 and Chile. 28 These studies revealed the pandemic's unusual severity in young adults, occurrence in multiple waves, and higher transmission potential than that of seasonal epidemics 27 in agreement with the results of this work.
The results of these studies revealed that the most affected agegroups of the pandemic of 1918 were young adults, ranging from 20 to 49 years old, and adults up to age-group 45-49, followed by young children <5 years old (see Figure 5A -C). This age-shift in mortality toward young adults is in agreement with previous reports on the global assessments of the 1918 pandemic. 29, 30 Interestingly, when pandemic years are divided by age-group and sex, it is possible to observe that adult men were the most affected groups (see Figure 5B ,C). Nevertheless, in contrast to previous studies done in the Latin American region, 10 the elderly population in Uruguay (>60 years old) resulted to be protected from influenza-associated death in 1918, by comparison with all other age-group, as previously observed in the USA 18 and Europe. 31 Previous studies have hypoth- Measuring the burden of historical influenza pandemics is not an easy task and may be based on suboptimal mortality data. 36 When using annual all-cause mortality data, a ∼40-fold betweencountry variation in pandemic mortality burden has been found. 29 Recent studies revealed that a more precise pandemic burden estimate can be found from focusing the analysis of annual respiratory deaths rather than all causes of death. 
| CON CLUS IONS
The results of these studies revealed that Uruguay was first hit respectively, (which represent 0.11% and 0.16% of the total population of the city on that years) cannot be considered a mortality crisis. The social alarm caused by influenza epidemic was probably more related to its morbidity than to the impact of its lethality.
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